Application No. 10/808,267 Docket No.: 84655US1 

Amendment dated January 3, 2006 
Reply to Office Action of July 26, 2005 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application: 
LISTING OF CLAIMS: 

1 . (Canceled) 

2. (Currently Amended) The method of claim 4- 4 wherein th e st e p of said estimating motion 
associated with said video sequence of images further includes selecting a single image frame from 
said video sequence as a template from which the motion of all other frames of video is estimated. 

3. (Currently Amended) The method of claim 2 4-, where in the st e p of said estimating motion 
associated with said video sequence assumes a displacement, said displac e m e nt is e stimat e d by th e 
steps-ef and includes: 

estimating nearest pixel displacement by image correlation; 

estimating subpixel displacement by a least squares solution of brightness constancy 

constraint equation applied to aligned images; 

tagging every pixel in said template with a whole integer coordinate; and 

tagging every pixel in other frames with an adjusted coordinate based on the displacement 

estimate of said other frames. 
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4. (Currently Amended) Th e method of claim 1 wh e r e in th e st e p of 

A method of enhancing images from an electro-optic imaging system, comprising: 

estimating motion associated with a sequence of images collected from an object source; 
assembling said sequence of images to form a single composite image based on estimated 

positions of individual pixels and estimated uncertainties of the estimated positions; and 
restoring the composite image, 

wherein said estimating motion associated with said video sequence includes associating 
with each pixel of the sequence of images quantiti e s r e l e vant to subs e qu e nt image restoration, 
comprising: a pixel intensity^ ,_an X-coordinate location^ ^_a Y-coordinate location^ ^jb X- 
coordinate estimate uncertainty? a and a Y-coordinate estimate uncertainty. 

5. (Currently Amended) The method of claim 1 wh e rein th e st e p of A method of enhancing 
images from an electro-optic imaging system, comprising: 

estimating motion associated with a sequence of images collected from an object source; 
assembling said video sequence of images to form a single composite image based on 
estimated positions of individual pixels; and 
restoring the composite image, 

wherein said th e st e p of assembling video frames into a single composite image based on 
estimated positions of individual pixels of the sequence of images furth e r compris e s: includes 
defining and constructing a lattice array with a higher sampling density than a 
template imagef 1 
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computing for each lattice site an associated coordinate interval corresponding to a 
rectangular span of each lattice site relative to said template image coordinate gridf x 

finding and selecting all pixels whose estimated coordinates and uncertainty intervals 
are statistically likely to belong within the rectangular span of each lattice site, and 

processing intensity values associated with selected pixels by an aggregate estimator 
to produce a single intensity estimate for each lattice site thus forming a composite image^ 
and 

determining an uncertainty of said lattice intensity estimates to produce an adjunct 
lattice of statistical variances of intensities of the composite image , 

6. (Canceled) 

7. (Currently Amended) The method of claim -4- 6 wherein th e st e p of said restoring a 
composite image comprises an image d e convolution, restoration with e nhanc e ment algorithm , said 
algorithm leveraging the adjunct matrix of statistical variances of intensities of the composite image 
to reduce effects of known blurs in pixels and optics . 

8. (Currently Amended) A system for enhancing images captured by an electro-optic imaging 
sensor and for reducing focal length of said sensor while preserving system acuity, comprising; 

a comput e r e xecuting softwar e for coll e cting a vid e o s e quence of imag e s from a s e nsor; 
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said a computer executing software for estimating motion associated with said vid e o a 
sequence of images from a sensor, 

wherein said estimating motion associated with said sequence includes associatinR with each 
pixel of the sequence of images a pixel intensity, an X-coordinate location, a Y-coordinate location, 
an X-coordinate estimate uncertainty, and a Y-coordinate estimate uncertainty ; 

said computer executing software for assembling said vid e o sequence of images to form a 
single composite image based on intensity information, end estimated positions of pixels in the a 
vid e o sequence , and estimated uncertainties of the estimated positions ; and 

said computer executing software for restoring a the composite image. 

9. (New) A system according to claim 8, wherein said restoring a composite image includes 
generating a noise estimate associated with every composite image pixel's estimated intensity based 
on a subsample of video pixels estimated to fall within the coordinates span of a composite image 
pixel's location, and said noise estimates being used in said restoring of the composite image. 

10. (New) A system according to claim 8, wherein the sensor has a focal plane array, and the 
spatial sampling of the composite lattice exceeds that of the focal plane array, permitting the use of 
a lens with reduced focal length than otherwise needed to eliminate alias distortion of a single frame 
of video. 



Application No. 10/808,267 
Amendment dated January 3, 2006 
Reply to Office Action of July 26, 2005 



Docket No.: 84655US1 



1 1 . (New) A method of generating an enhanced images from a sequence of images collected by 
an electro-optic imaging system from an object source, the method comprising: 
estimating motion associated with the sequence of image; 

assembling said sequence of images into a composite image by estimating positions of 
individual pixels of the sequence of images and uncertainties of the positions, estimating an 
intensity of each pixel of the composite image, and generating a noise estimate associated with the 
intensity of each pixel of the composite image, the intensity and the noise estimate being derived 
from a subsample of pixels of the series of images located within the coordinates of a composite 
image pixel's spatial location; and 

restoring the composite image based on said noise estimates and said intensity. 



